The purpose of the present paper is to examine the revenue efficiency of the Malaysian Islamic banking sector. The study also seeks to investigate the potential internal (bank specific) and external (macroeconomic) determinants that influence the revenue efficiency of Malaysian domestic Islamic banks. We employ the whole gamut of domestic and foreign Islamic banks operating in the Malaysian Islamic banking sector during the period of 2006 -2015. The level of revenue efficiency is computed by using the Data Envelopment Analysis (DEA) method. Furthermore, we employ a panel regression analysis framework based on the Ordinary Least Square (OLS) method to examine the potential determinants of revenue efficiency. The results indicate that the level of revenue efficiency of Malaysian domestic Islamic banks is lower compared to their foreign Islamic bank counterparts. We find that bank market power, liquidity, and management quality significantly influence the improvement in revenue efficiency of the Malaysian domestic Islamic banks during the period under study. This study provides for the first time empirical evidence that covering all three efficiency concepts, namely cost, revenue, and profit efficiency is completely missing from the literature. By calculating these efficiency concepts, we can observe the efficiency levels of the domestic and foreign Islamic banks. In addition, by comparing both cost and profit efficiency, we can identify the influence of the revenue efficiency on the banks' profitability.
INTRODUCTION
The Islamic banking system (IBS) is defined as a banking system of which principles underlying its operations and activities are founded on Islamic or Syariah principles. This means that all operations of an Islamic bank, that is, transactions involving either deposits or financing, must be based on Syariah principles. Such principles also cover other banking transactions such as money order transaction, letters of guarantee, letters of credit, foreign exchange transactions, etc. The main factor that distinguishes Islamic banks from their conventional bank peers is that transactions are administered without involving elements of Riba' that prohibited in Islam and is acknowledged by all Muslims. The prohibition of Riba' is clearly mentioned in the Al-Quran, the Muslims' holy book and the traditions of Prophet Muhammad (Sunnah).
It is commonly agreed that Riba' means an increase or growth. Some insist it is the increase imposed on the debtor at the maturity of the debt in case debtor fails to pay it and want to roll it over. Most scholars believes that it covers the interest stipulated at the time of the contract in case of loans as well as the subsequent increase in the case that the loan or the debt arising from sale on credit is rolled over because the debtor does not pay it at the time stipulated in the contract. Technically, in a loan transaction, it denotes any increase or premium advantage obtained by the lender as a condition of the loan. In essence, the business management of Islamic banks is governed by the concept of justice and fairness of societies' interests as a whole.
Despite its humble beginning, Islamic banks have blossomed throughout the world. The Islamic banking system has today become more competitive compared to the conventional banking system. In recent years, Islamic Banking has been one of the steadiest growing institutions and become most competitive to conventional banking even though the size of a typical Islamic bank is much smaller than that of a conventional bank's. Global Islamic Finance Forum (2012) reports that the number of Islamic financial institutions increased from 75 in 1975 to over 600 in 2012, covering more than 75 countries. The total assets of the Islamic financial institutions hit USD 1 trillion in 2011, rising annually at about 150% and growing 50% faster than the overall banking sector. According to a World Islamic Banking Competitiveness report for the period from 2012 to 2013, the Islamic banking assets are projected to grow beyond the milestone of USD 2 trillion by 2014. In 2011, Syariah compliant assets reached about USD 409.02 billion throughout the world.
There are five countries that have been identified as having the largest Syariah compliant assets in the world in 2011, namely, Saudi Arabia, Iran, Kuwait, United Arab Emirates (UAE) and Malaysia. Iranian banks accounted for about 62.42% of the total assets of the world's top 10 Islamic banks. Al Rajhi Banking and Investment Corporation, with assets of USD 58.88 billion (14.4%) is top of the list, followed by Iran's Bank Melli, Bank Mellat with USD 57 billion (13.945%) and USD 55.79 billion (13.64%) respectively. In fact, Iran holds the world's largest level of Islamic finance assets valued at USD 255.33 billion (based on top 10 Islamic banks). Maybank Islamic Berhad represents the last of the top 10 with total assets USD 21.83 billion (5.34%).
Given the rapid development of the Islamic banking sector, it is reasonable to expect that the performance of Islamic banks has become the center of attention among Islamic bank managers, stakeholders, policymakers, and regulators. Berger and Humphrey (1997) point out that studies focusing on the efficiency of financial institutions have become an important part of banking literature since the early 1990s. Furthermore, Berger et al. (1993) suggest that if banks are efficient, they could expect improvement in profitability levels, better prices and service quality for consumers, and greater amounts of funds intermediated. Besides, the efficiency in the banking sectors could significantly increase the credit growth that may lead to the economic development with the proper manage and well sustain during global financial crisis (Ivanović, 2016) and (Lakić et al., 2016) .
In fact, the general concept of efficiency covers three components; namely, cost, revenue and profit efficiency (Bader et al., 2008) . Evidence on bank efficiency could be produced by discovering these three types of efficiency concept. However, few studies have examined the comprehensive efficiency that consists of these three components. Most previous studies have mainly focused on the efficiency of cost, profit or both (Bader et al., 2008 ).
Studies on bank efficiency which ignore the revenue side have been criticized (Bader et al., 2008) . It is mainly because most of the studies have only revealed the levels of cost efficiency which are higher than the profit efficiency, but they have not identified the causes. According to Chong et al. (2006) , banks desire to maximize the profit to maximize the shareholders' value or wealth. However, the main problem that contributes to the lower profit efficiency comes from revenue inefficiency (Sufian and Kamarudin, 2013) . Sufian et al. (2013) found that the inefficient revenue affected the difference between cost and profit efficiency. Despite considerable developments in the Islamic banking sector worldwide, little attention has been given to the efficiency of its operations.
Therefore, instead of focusing on the Malaysian Islamic banking sector`s profit efficiency alone, it is better to compare it with cost efficiency as well in order to identify the existence of revenue efficiency. To the best of our knowledge, this is the first empirical study that has examined the comprehensive efficiencies concept including the revenue efficiency on the Malaysian Islamic banking sector. In fact, the main focus of this study is to investigate whether the revenue efficiency represents the most important efficiency measure that, in turn, could lead to higher or lower profit efficiency levels in the Malaysian Islamic banking sector. Furthermore, this paper investigates whether the bank specifics and macroeconomic determinants influence revenue efficiency of overall Islamic banks and, specifically, of domestic Islamic banks operated in Malaysia. The article begins with a brief review of related studies. Section 3 discusses the methods employed in the study and variables employed in the multivariate regression analysis. We present the empirical findings in section 4. The article concludes and provides discussions on the policy implications in section 5.
REVIEW OF THE LITERATURE
Numerous of previous studies examined the cost and profit efficiency in conventional banks. These studies discovered that different levels between cost and profit efficiency are caused by the inefficiency on the revenue side (e.g. Rogers, 1998; Berger and Mester, 2003) . Revenue can be defined as how effectively a bank sells its outputs. Maximum revenue is obtained as a result of producing the output bundle efficiently. In fact, revenue efficiency is decomposed into technical and allocative efficiency which are related to managerial factors and is regularly associated with regulatory factors (Isik and Hassan, 2002) . Posits that in order to ascertain revenue efficiency, banks should focus on both technical efficiency (managerial operating on the production possibilities) and allocative efficiency (bank producing the revenue maximizing mix of outputs based on certain regulations).
Another way to improve the revenue efficiency proposed by several studies is for banks to produce higher quality services and charge higher prices and struggles to avoid any improper choice of inputs and outputs quantities and mispricing of outputs (Rogers, 1998) . The revenue inefficiency could be well identified via the profit function because this function combines both cost and revenue efficiency to evaluate profit efficiency. Revenue efficiency would totally affect profit efficiency even when cost efficiency is high. In essence, revenue efficiency would be the major factor that influences profit efficiency. Berger and Humphrey (1997), Bader et al. (2008) and Kamarudin et al. (2016) state that there have been limited studies done on revenue efficiency of banks. Furthermore, if these studies are narrowed down to the Islamic banking industry, there is paucity of studies that looked into the difference in the revenue efficiency of the domestic and foreign Islamic banks. Kamarudin et al. (2014a) find that revenue efficiency seems to play the main factor leading to lower or higher profit efficiency levels only on Islamic banks in the GCC region. Furthermore, Islamic and conventional banks in the GCC countries tend to operate at constant return to scale (CRS) or decrease return to scale (DRS), while small banks tend to operate at CRS or increase return to scale (IRS). Kamarudin et al. (2014b) suggests that asset quality, non-traditional activities, management quality, and liquidity significantly influence the improvement in revenue efficiency of Islamic banks in the GCC countries. The improvement in revenue efficiency of the Islamic banks in the GCC was also influenced by inflation and concentration ratio of the three largest banks operating in the national banking sector.
The above literature reveals the following research gaps. First, the majority of these studies have mainly concentrated on the conventional banking sectors of the western and developed countries. Second, empirical evidence on the developing countries, particularly the Islamic banking sector, is scarce. Finally, virtually nothing has been published on the cost, revenue, and profit efficiency and its determinants in the Islamic banking sector. In the light of these knowledge gaps, the present paper seeks to provide new empirical evidence on the cost, revenue, and profit efficiency and its determinants in the Malaysian Islamic banking sector.
RESEARCH METHODOLOGY
The present study gathers data from all Malaysian Islamic banks from 2006 to 2015. The primary source of financial data is the BankScope database produced by the Bureau van Dijk which provides banks' balance sheets and income statements. Data are analyzed from banks which offer Islamic banking products and services under the Islamic Banking Scheme. We collect data from 17 Islamic banking institutions comprising of 11 domestic and 6 foreign full-fledged Islamic banks.
FIRST STAGE: DATA ENVELOPMENT ANALYSIS
The level of revenue efficiency is measured by using the Data Envelopment Analysis (DEA) method. The DEA method constructs a frontier of the observed inputoutput ratios by linear programming techniques. The linear substitution is possible between observed input combinations on an isoquant (the same quantity of output is produced while changing the quantities of two or more inputs) that was assumed by the DEA method. Charnes et al. (1978) were the first to introduce the term DEA to measure the efficiency of each decision making units (DMUs), obtained as a maximum of a ratio of weighted outputs to weighted inputs. The more the output produced from given inputs the more efficient is the production.
There are six main reasons why this study adopts the DEA method to measure the efficiency of the banks as the DMU. First, each DMU is assigned a single efficiency score that allows ranking amongst the DMUs in the sample. Second, the DEA method highlights the areas of improvement for each single DMU such as either the input has been excessively used or output has been under produced by the DMU (so they could improve on their efficiency). Third, there is a possibility of making inferences on the DMU's general profile. The DEA method allows for the comparison between production performance of each DMU to a set of efficient DMUs (called the reference set). The owner of the DMUs may be interested to know which DMU frequently appears in this set. A DMU that appears more than others in this set is called the global leader. Apparently, the DMU owner may obtain a huge benefit from this information especially in positioning its entity in the market. Fifth, the DEA method does not need standardization, therefore allowing researchers to choose any kind of input and output of managerial interest (arbitrary), regardless of different units of measurement. Finally, the DEA method works fine with small sample sizes. This study employs efficiency estimates under the variable returns to scale (VRS) assumption. The VRS assumption was proposed by Banker, Charnes and Cooper (1984) . The BCC model (VRS) extends the CCR model which was first proposed by Charnes, Cooper and Rhodes (1978) by relaxing the constant return to scale (CRS) assumption. The resulting BCC model was used to assess the efficiency of DMUs characterized by VRS assumption. The VRS assumption provides the measurement of pure technical efficiency (PTE). PTE measures the efficiency of DMUs without being contaminated by scale effects. Hence, results derived from the VRS assumption provide more reliable information on DMUs` efficiency compared to the CRS assumption.
The revenue, cost, and profit efficiency models are given in Equations (1) - (3), respectively. As observed, the revenue, cost, and profit efficiency scores are bounded within the 0 and 1 range. By calculating the three efficiency measures (e.g. revenue, cost, and profit), we will be able to observe a more robust result for the domestic and foreign Malaysian Islamic banks over the period under study. However, the present study will give greater emphasis on the revenue efficiency measure compared to the other efficiency measures (e.g. cost and profit). 
THE INPUT AND OUTPUT VARIABLES IN DEA
According to Cooper et al. (2002) , there is a rule required to be complied with in order to select the number of inputs and outputs. A simple rule of thumb which could provide guidance can be given as:
where n is the number of DMUs m is the number of inputs s is the number of outputs
Given the underdevelopment of capital markets, the importance of banks as financial intermediaries is more prevalent in developing economies like Malaysia. Therefore, it is reasonable to assume that the efficiency of banks in terms of their intermediation function is crucial as an effective channel for business funding. In this vein, banks play an important economic role in providing financial intermediation by converting deposits into productive investments in developing countries. The banking sectors of developing countries have also been shown to perform the critical role in the intermediation process by influencing the level of money stock in the economy with their ability to create deposits. (2017) among others, the present study employs the intermediation approach which views banks as an intermediary between savers and borrowers. Accordingly, two inputs, two input prices, two outputs, and two output prices variables were chosen. The two input vector variables consist of x1: deposits and x2: labour. Accordingly, the input prices are w1: price of deposits and w2 price of labour. The two output vectors are y1: loans and y2: income. Correspondingly, the two output prices consist of r1: price of loans and r2: price of investment. The summary of data used to construct the efficiency frontiers are given in Table 1 . In fact, the selection of the inputs and outputs could be difficult in the evaluation of bank efficiency to be used in the first stage of DEA analysis. There is 'no perfect approach' in the selection of the bank inputs and outputs (Bader et al., 2008 ).
Berger & Humphrey (1997) also found that there are some restrictions on the type of variables since there is a need for comparable data and to minimise possible biases due to different accounting practices in the collection of the variables. In fact, they stated that even in the same country, different banks might apply different accounting standards. The results of the efficiency scores for each study on the bank efficiency will be affected due to the selection of variables. Thus, the DEA method requiring bank inputs and outputs as the choice is always an arbitrary issue (Berger & Humphrey, 1997) . Since the issue selecting approaches is still arbitrary, this study decided to use intermediation approach because we assume bank is more suitable to be classified as intermediary entity.
SECOND STAGE: MULTIVARIATE PANEL REGRESSION ANALYSIS
The second objective of this study is to identify the potential bank specific and macroeconomic determinants which influence the revenue efficiency of Malaysian Islamic banks. To examine the relationship between the revenue efficiency of Malaysian Islamic banks and the explanatory variables, we employ a multivariate regression analysis defined as follows for observation (bank) i.
y it is the efficiency of bank, x it is the matrix of the explanatory variables, β is the vector of coefficients, ε it is a random error term representing statistical noise, i is a number of bank, t is a year and N is the number of observations in the data set.
By using the revenue efficiency scores as dependent variable, we extend Equation (5) and estimate the following regression model:
where LNθjt Natural logarithm of revenue efficiency LNTA Natural logarithm of total assets LNLLRGL Natural logarithm of Loan loss reserve to gross loan LNETA Natural logarithm of equity to total assets LNBDTD Natural logarithm of bank's deposit over total deposit LNLOANSTA Natural logarithm of total loan over total assets LNNIETA Natural logarithm of non-interest expense over total assets LNGDP Natural logarithm of gross domestic product LNINFL Natural logarithm of customer prices index DOM_IB Natural logarithm of dummy domestic Islamic bank j Number of bank t Number of year α Constant term β Vector of coefficients ε jt Normally distributed disturbance term
The Ordinary Least Square (OLS) regression method (also known as pooled model) is employed in the second stage regression analysis to examine the relationship between revenue efficiency and bank specific and macroeconomic conditions determinants. Furthermore, to avoid severe multicollinearity problems, we adopt a step-wise regression models.
Nevertheless, before the results are totally based on the OLS estimator method, the Breusch and Pagan Lagrangian multiplier test need to be execute in order to identify either the data suitable to be pooled or panel. The pooled data shows that the OLS is the best estimation method to be used, however, the GLS estimation method is the best method to deal with the panel data. Thus, if the p-value is significant at 5% level, the panel data (GLS) is more appropriate than pooled data (OLS).
Gujarati (2002) mentioned three kinds of advantages in using panel regression. Firstly, panel data make the data more informative with variability, reduce collinearity among the variables, they are efficient and give more degree of freedom to the data. Secondly, panel data could construct better detection and measurement of effects that simply could not be observed in pure cross-sectional or pure time series data. Thirdly, panel data provide the data to be available into several thousand units and this can minimise the bias that might result if individuals or firms level data are divided into broad aggregates.
Gujarati (2002) pointed out several advantages to using panel data that show several estimation and inference problems. Since such data involve both cross-section and time dimensions, problems that plague cross-sectional and time series data (such as heteroscedasticity and autocorrelation) need to be addressed. There exist some additional problems such as cross-correlation in individual units at the same point in time. So, several estimation techniques are used to address one or more of these problems. The two most prominent ones are the fixed effects model (FEM) and the random effects model (REM). In the FEM, the intercept in the regression model is allowed to differ among individuals in recognition to the fact that each individual or cross-sectional unit may have some special characteristics of its own. Meanwhile, the REM assumed that the intercept of an individual unit is a random drawing from a much larger population with a constant mean value. If it is assumed that the error component β and X's regressors are uncorrelated, the REM may be more suitable, whereas if β and X's are correlated, the FEM may be appropriate.
The Hausman test can be used to differentiate between the FEM and the REM. The null hypothesis underlying the Hausman test is that the FEM and REM es-timators do not differ significantly. The test statistics developed by Hausman has an asymptotic Chi-Square (X²) distribution. If null hypothesis is rejected (at 1% to 5% significant levels only), the FEM may be more appropriate to be used compared to the REM. But, if null hypothesis is failed to reject or is significant at only 10%, the REM is more suitable to be used.
Furthermore, the panel data is most suitable to be used with the Generalized Least Square (GLS) method. Gujarati (2002) suggests that GLS may overcome the heteroscedasticity, resulted from utilising financial data with differences in sizes. Due to the fact that the sample employed in this study consists of small and large banks, differences in sizes of the observations are expected to be observed.
The usual practice of econometrics modelling assumes that error is constant over all time periods and locations due to the existence of homoscedascity. Nevertheless, problems could arise which lead to heteroscedasticity issues as variance of the error term produced from regression tend not to be constant, which is caused by variations of sizes in the observation. Therefore, the estimates of the dependent variable will be less predictable (Gujarati, 2002) .
Using the OLS estimation will solve the problem since it adopts the minimising sum of residual squares condition. The OLS allows all errors to receive equal importance no matter how close or how wide the individual error spread is from the sample regression function. On the other hand, GLS minimises the weighted sum of residual squares. In GLS estimation, the weight consigned to each error term is relative to its variance of the error term. Error term that comes from a population with large variance of error term will get relatively large weight in minimising residual sum of squares (RSS). Consequently, if a problem of nonconstant error arises, GLS is able to produce estimators in BLUE version because it accounts for such a problem by assigning appropriate weight to different error terms, which in turn, produces the ideal constant variable (Gujarati, 2002) .
Accordingly, 11 regression models are estimated to examine the relationship between the revenue efficiency of Malaysian Islamic banks and the potential determinant variables. Table 2 presents detail description of the variables used in the regression models. 
RESULTS AND DISCUSSION
Before proceeding with the DEA results, as suggested by Cooper et al. (2002) , this study first test the rule of thumb on the selection of inputs and outputs variables. Since the total number of DMUs (17 banks) in this study is more than the number of input and output variables (2 inputs x 2 outputs @ 3 [2 inputs + 2 outputs]), the selection of variables is valid and allows the efficiencies of DMUs to be measured. By calculating the three efficiency measures (e.g. revenue, cost, and profit), we obtain robust efficiency results for both domestic and foreign Islamic banks. Table 3 illustrates the revenue efficiency estimates along with the cost and profit efficiency measures for both the domestic and foreign Islamic banks. Note: ***, **, indicates significance at the 1% and 5% levels respectively Obviously, the inefficiency is on the revenue side, which is followed by the profits side. Similarly, the average Islamic bank could have earned 62.53% of what was available and lost the opportunity to make 37.47% more profits from the same level of inputs. Even though the cost efficiency is reportedly highest in the domestic Islamic banks, the revenue efficiency is found to be lower, and this led to higher revenue inefficiency. When both efficiency concepts (revenue and cost) are compared, the higher revenue inefficiency seems to have contributed to the higher profit inefficiency levels.
EFFICIENCY OF DOMESTIC ISLAMIC BANKS

EFFICIENCY OF FOREIGN ISLAMIC BANKS
The empirical findings presented in Table 3 seem to suggest that the Malaysian foreign Islamic banks have exhibited mean cost, revenue, and profit efficiency of 79.86%, 84.42% and 79.27%, respectively. Furthermore, it is interesting to note that, on average, Malaysian foreign Islamic banks have been found to be more efficient compared to their domestic Islamic bank peers. For revenue efficiency, the average foreign Islamic bank could generate 84.42% of revenues than it was expected to generate. Hence, the average foreign Islamic bank lost an opportunity to receive 15.58% more revenue, given the same amount of resources.
As for the cost efficiency, the results seem to suggest that the average foreign Islamic bank have utilized only 79.86% of the resources or inputs in order to produce the same level of output. In other words, on average, foreign Islamic banks have wasted 20.14% of its inputs, or it could have saved 20.1% of its inputs to produce the same level of outputs. Therefore, there was substantial room for significant cost savings for the foreign Islamic banks if they employ their inputs efficiently. Noticeably, the highest level of inefficiency is on the cost side, followed by the profit side. Similarly, the average foreign Islamic bank could have earned 79.27% of what was available, and lost the opportunity to make 20.73% more profits when utilizing the same level of inputs. In essence, the low (high) level of profit efficiency of the domestic (foreign) Islamic banks is due to lower (higher) revenue efficiency or higher (lower) inefficiency level from the revenue side. The significant results on lower levels of revenue efficiency in domestic Islamic banks indicate that the revenue efficiency could influence the lower profitability of the banks due to lower profit efficiency levels. Therefore, the revenue efficiency represents the most important efficiency measure that, in turn, could lead to higher profit efficiency levels. Note: ***, **, indicates significance at the 1% and 5% levels respectively
ROBUSTNESS CHECKS: PARAMETRIC AND NON-PARAMETRIC TESTS
DETERMINANTS OF REVENUE EFFICIENCY
In essence, the results from the first stage indicate that the revenue efficiency of the domestic Islamic banks has been lower compared to their foreign Islamic bank peers. While, in the second stage, the main objective is to identify the internal (bank specific) and external (macroeconomic) factors which could specifically improve the revenue efficiency of the Malaysian Islamic banking sector. To do so, we estimate 11 multivariate regression models which are presented in columns (1) to (11) of Table 5 using the OLS method. For Model 1, which is the baseline regression model, the regression model includes all six basic bank specific determinant variables namely bank size (LNTA), asset quality (LNLLRGL), capitalization levels (LNETA), bank market power (LNBDTD), liquidity (LNLOANSTA), and management quality (LNNIETA).
Model 2 considers the macroeconomic control variables such as the gross domestic product (LNGDP) and inflation rate (LNINFL), while the bank specific variables are kept in the regression model. In the regression Model 3, we include a binary dummy variable (DOM_IB) to examine the relationship between revenue efficiency and the Malaysian domestic Islamic banks. Models 4 to 11 represent focused models adopted to identify the potential determinants of Malaysian domestic Islamic banks' revenue efficiency. All the bank specific and macroeconomic variables are retained in these models (Model 4 to Model 11). In addition, we include several interaction variables namely LNTA* DOM_IB, LNLLRGL* DOM_IB, LNETA* DOM_IB, LNBDTD* DOM_IB, LNLOANSTA* DOM_IB, LNNIETA* DOM_IB, LNGDP* DOM_IB and LNINFL* DOM_IB.
The main purpose of these interaction variables is to further examine the impact of the bank specific and macroeconomic factors to the revenue efficiency specifically on the Malaysian domestic Islamic banks. These interaction variables are expected to have mixed coefficient signs. The positive (negative) coefficient of these interaction variables indicates that these determinants could significantly increase (decrease) the bank revenue efficiency specifically on domestic Islamic banks. Table 5 shows the results from the multivariate regression models using the OLS method Large banks tend to report improvements in profit efficiency compared to their small and medium bank peers because higher costs incurred tend to be compensated by higher revenues received via quality services. Besides, large banks appear to be better able to capitalize on revenue enhancement and have better cost cutting opportunities compared to the small and medium sized banks. Nevertheless, Igbinosa et al. (2017) suggest contrary since too much investment in total assets (large size) without guarantee of positive return could waste the resources that may lead to inefficiency in the banking sector.
The empirical findings presented in Table 5 indicate that bank market power (LNBDTD) has negative influence on the revenue efficiency of Malaysian Islamic banks. We also find that the impact of asset quality (LNLLRGL) is only significant when we control for the macroeconomic variables (consistent with Dushku, 2016 ) and domestic Islamic banks (DOM_IB) in regression Models (8) .
During the period under study, we do not find statistically significant impact of capitalization (LNETA) on the revenue efficiency of the Malaysian Islamic banks.
During the period of study, we also find that the impact of liquidity (LNLOANSTA) is positive and is statistically significant at the 5% level or better. The findings imply that banks with higher loans-to-asset ratios tend to be more profitable. Therefore, bank loans seem to be more highly valued than alternative bank outputs such as securities and investment in the case of the Malaysian Islamic banking sector.
On the other hand, we find that management quality (LNNIETA) exerts a negative and statistically significant impact on the revenue efficiency of the Malaysian Islamic banks. A lower LNNIETA ratio represents good management quality attributed to efficient bank managers in managing expenses resulting in the improvement of profitability. Low measure of cost efficiency is a signal of poor senior management practices, which apply to input-usage and day-to-day operations.
ROBUSTNESS CHECKS: CONTROLLING FOR DOMESTIC ISLAMIC BANKS
In order to check for the robustness of the results, we have performed a number of sensitivity analyses. First, the domestic and foreign Islamic banks may react differently to the same efficiency determinants. In what precedes, we seek to identify factors which influence the revenue efficiency of the Malaysian domestic Islamic banks. To do so, we interact all of the bank specific and macroeconomic determinant variables against the DOM_IB variable. As a result, six new bank specific interaction variables, namely LNTA*DOM_IB, LNLLRGL*DOM_IB, LNETA*DOM_IB, LNBDTD*DOM_IB, LNLOANSTA*DOM_IB and LNNIETA*DOM_IB, are introduced in the regression Models 4 to 9, respectively. Besides, two new macroeconomic interaction variables, namely LNGDP*DOM_IB and LNINFL*DOM_IB, are included in the regression Models 10 and 11, respectively.
The empirical findings in column 7 of Table 5 A plausible reason could be due to the fact that during the period under study, higher bank market power contributes to high bank concentration level and consequently, changed both loan rates and market shares in an imperfectly competitive loan market. This contributed to the tendency for the Islamic banks to charge high loan mark-ups (Graeve et al. 2007 ).
In column 8 of Table 5 we report the LNLOANSTA*DOM_IB result. As observed, the empirical findings seem to suggest a positive coefficient of the LNLOANSTA*DOM_IB. The result seems to suggest a positive relationship between the level of liquidity and the revenue efficiency of the domestic Islamic banks. The loan-performance relationship depends significantly on the expected change of the economy. The revenue efficiency of the domestic Islamic banks tends to be negatively affected by borrowers which are likely to default on their loans during a strong economy environment.
On the other hand, the empirical findings in column 9 of Table 5 clearly indicate that management quality (LNNIETA*DOM_IB) has positive impact on the revenue efficiency of the domestic Islamic banks. The results imply that an increase (decrease) in these expenses enhance (reduce) the profits of the domestic Islamic banks. There are a few plausible explanations. Firstly, more highly qualified and professional management may require higher remuneration packages and thus a highly significant positive relationship with profitability measure is natural. Secondly, although overstaffing may lead to the deterioration of bank profitability levels in the middle-income countries, it will produce different results for banks operating in the middle-and high-income countries. 
ROBUSTNESS CHECKS: POOLED, PANEL, FIXED EEFECT AND RANDOM EFFECT
To further check for the robustness of the results, this study identifies whether the multivariate regression is suitable either with the pooled (OLS) model or the panel data (GLS) model. Based on the Breusch and Pagan Lagrangian multiplier test in Table 6 , the result show that the panel regression model under the GLS method is most suitable to be used in this study to obtain the robust results since the p-value of the test is significant. Therefore, we repeat the Equation (6) and use the Hausman test in order to decide which estimation technique is more appropriate between the FEM and the REM ( Table 7 ). The test suggests that Models 1, 3, 6, and 7 are more appropriate with the REM because the chi square (X²) is not significant at 5% levels and the other models are more suitable with the FEM as it is significant at 1% for the chi square. Table 8 shows the panel regression models under the GLS method. Although management quality (LNNIETA*DOM_IB) has statistically significant influence on the revenue efficiency of the domestic Islamic banks in the OLS regression model (Table 5) , the coefficient of the LNNIETA*DOM_IB loses its explanatory power when we control for bank specific effects in the GLS regression model (column 9 of Table 8 ). Meanwhile, the impact of capitalization (LNETA*DOM_IB) seems to be positive (statistically significant at the 1% level) indicating that the capitalization tend to lead to higher profitability levels.
On the other hand, it can be observed from columns 7 of Table 8 that the impact of bank market power (LNBDTD*DOM_IB) turns out to be negative when we control for bank specific effect in the regression model. The results seem to suggest that increase in bank market power tend to decrease the revenue efficiency of the domestic Islamic banks. A higher bank market power does not warrant higher profitability levels for Islamic banks because the theoretical predictions and empirical evidence from previous studies have reported that greater bank market power tend to result in a higher bank risk. Therefore, it could be argued that greater bank market power may lead to higher risk levels which consequently could result in lower revenues and profitability levels among the domestic Islamic banks. Similarly, the empirical findings presented in column 8 of Table  8 clearly indicate that the impact of liquidity on the domestic Islamic banks (LNLOANSTA*DOM_IB) is negative suggesting that higher liquidity tends to reduce the revenue efficiency of the domestic Islamic banks. 
CONCLUSIONS
The study was carried out to examine revenue efficiency of the Malaysian Islamic banking sector over the period of 2006 to 2015. To date, the majority of researchers have focused more on cost and profit efficiency in banking sectors and only a few have looked on revenue efficiency. Furthermore, most of these studies are carried out on the conventional banking sectors, while empirical evidence on the Islamic banking sectors is relatively scarce. The non-parametric Data Envelopment Analysis (DEA) method is applied to distinguish between three different types of efficiency measures, namely cost, revenue, and profit. Additionally, we perform a series of parametric (t-test) and non-parametric (Mann-Whitney [Wilcoxon] and Kruskall-Wallis) tests to examine whether the domestic and foreign Islamic banks are drawn from the same population.
We find that there is a statistically significant difference between the domestic and foreign Islamic banks' revenue efficiency. The result of this study shows that the revenue efficiency of the domestic Islamic banks is relatively lower compared to their foreign Islamic bank peers due to the difference between the cost and profit efficiency levels. If anything could be inferred it is that the empirical findings clearly indicate that better revenue efficiency could improve the level of profit efficiency and, consequently, contribute to higher profitability of the Malaysian Islamic banks. The empirical findings from this study failed to reject the null hypothesis that the domestic and foreign Islamic banks come from the same population and have identical technologies since the revenue efficiency of the domestic Islamic banks is statistically significantly lower compared to the foreign Islamic banks.
We also extend the study to examine the potential determinants of revenue efficiency, particularly for the Malaysian domestic Islamic banks. Six bank specific (internal) determinant variables are included in the regression models namely size, asset quality, capitalization, market share, liquidity, and management quality. In addition, gross domestic products and inflation rate are included in the regression models as external factors control variables. Furthermore, in order to obtain robust results, all potential determinants are interacted with Malaysian domestic Islamic banks dummy variables. To do so, we employ a pooled (OLS) and panel regression (GLS) analysis framework. Furthermore, based on the Breusch and Pagan Lagrangian multiplier test this study will finally depend on the results that produced in the panel regression analysis under the GLS method. In addition, the FEM and REM are tested by the Hausman Test. During the period under study, we find that capitalization, bank market power and liquidity have significant influence on the revenue efficiency of Malaysian domestic Islam-ic banks. We find that all three potential determinants are to exert positive and negative influence on the Malaysian domestic Islamic banks' revenue efficiency. We do not find any statistical significant impact of macroeconomic conditions on the domestic Islamic banks revenue efficiency levels.
The empirical findings from this study clearly call for regulators and decision makers to review the revenue efficiency of banks operating in the Malaysian Islamic banking sector. This consideration is vital because revenue efficiency is the most important concept which could lead to higher or lower profitability of the Malaysian Islamic banking sector. To improve the performance of banks, regulators may need to employ and exercise the same information technologies, skills, and risk management techniques which are applied by the most efficient banks.
The results could also provide better information and guidance to bank managers, as they need to have clear understanding of the impact of revenue efficiency on the performance of their banks. Thus, banks operating in the Malaysian Islamic banking sector have to consider all the potential technologies which could improve their revenue efficiency levels since the main motive of banks is to maximize shareholders' value or wealth through profit maximization.
The empirical findings from this study may also have implications for investors whose main desire is to reap higher profit from their investments. By doing so, they could concentrate on the potential profitability of banks before investing. Therefore, the findings of this study may help investors plan and strategize on the performance of their investment portfolios. It would be reasonable to suggest that wise decisions that investors make today would significantly influence the level of expected returns in the future.
Nevertheless, the study has also provided insights to policymakers with regard to attaining optimal utilization of capacities, improvement in managerial expertise, efficient allocation of scarce resources, and the most productive scale of operation of commercial banks operating in the Malaysian Islamic banking sector. This may also facilitate directions for sustainable competitiveness of the Malaysian Islamic banking sector operations in the future.
